Evidence for electron transport across the plasma membrane of Zea mays root cells.
Exogenous ferricyanide is reduced by roots of Z. mays. In contrast to oxidation of exogenous electron donors, ferricyanide reduction occurs mostly at the apical 5 mm of the root. Using just this portion of the root, it is shown that the activity is neither a consequence of uptake of ferricyanide followed by excretion of its reduced form, nor of leakage of a reductant. Addition of ferricyanide for 40 s or 5 min results in an apparent oxidation of NADPH but not of NADH; rates of ferricyanide reduction vary together with levels of NADPH but not of NADH in the presence or absence of oxygen. It is concluded that an enzyme which can oxidize cytoplasmic NADPH and transfer the electrons to an external acceptor exists at the cell surface of maize roots. This finding extends the results of others who showed similar redox activity at the surface of Fe-depleted dicotyledonous roots, and indicates that an energy source other than ATP exists at the cell surface of a variety of plants under unstressed conditions.